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Chronic hepatitis C virus (HCV) infects appp
proximately 170 million people worldwide, is a 
major cause of chronic hepatitis, liver cirrhosis 

and hepatocellular carcinoma and represents the most 
frequent cause for liver transplantation in the US and 
Europe.1 Moreover, the incidence of chronic liver failure 
secondary to HCVprelated liver cirrhosis is expected to 
increase over the next 10 years as a result of the ‘silent 
epidemic’ of HCV infection.2 
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BACKGROUND AND OBJECTIVES: Knowledge of the predictors of sustained viral response (SVR) to pegylated 
interferon (PEG-INF) alfa-2a and ribavirin (RBV) therapy in patients with hepatitis C genotype-4 (HCV-4) is 
crucial for selecting patients who would benefit most from therapy. We assessed the predictors of SVR to this 
combination therapy in Saudi patients with chronic HCV-4 infection. 
PATIENTS AND METHODS: This retrospective study included 148 patients with HCV-4 infection who under--
went clinical, biochemical and virological assessments before treatment and at 12, 24, 48 and 72 weeks post-
treatment. 
RESULTS: Of the 148 patients, 90 (60.8%) were males. Mean (SD) for age was 48.5 (12.7) years and BMI was 27.9 
(7.5) kg/m2. Seventy-nine of 148 (60.1%) patients were treatment naïve and 110 (74.3%) underwent pre-treatment 
liver biopsy. Eighteen (12.2%) patients did not complete therapy because of side effects or they were lost to follow 
up. Early virological response was achieved in 84 of 91 (92.3%) patients. In the 130 (87.8%) patients who completed 
therapy, 34 (26.2%) were non-responders and 96 (63.8%) achieved end-of-treatment virological response (ETVR). 
SVR and virological relapse (24 weeks after ETVR) occurred in 66/130 (50.7%) and 30/130 (31.2%) patients, re--
spectively. Compared to relapsers, sustained responders were significantly younger (P=.005), non-diabetic (P=.005), 
had higher serum albumin (P=.028), lower alpha-fetoprotein level (P=.026), lower aspartate aminotransferase (AST) 
(P=.04) levels, and were treatment-naïve (P=.008). In a multivariate regression analysis, the independent predictors 
of SVR were younger age (P=.016), lower serum AST (P=.012), and being treatment naïve (P=.021). 
CONCLUSION: Approximately half of HCV-4 patients who complete the course of combination therapy achieve 
an SVR, especially if they are young, treatment naïve and have lower AST levels.

(RBV) therapy given for 48 weeks is now established 
as the standard therapy for patients with chronic HCV 
infection with genotypes 1 and 4.3 This treatment has 
yielded overall sustained virological response (SVR) 
rates of 54% to 69% in randomized controlled phase 
III clinical trials.4p6 However, response to treatment is 
not uniform across all populations7 and is dependent 
on various viral and host factors. Most of the studies 
conducted worldwide have included patients infected 
with HCV genotypes 1, 2 and 3.4p6,8p10 According to these 
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studies, factors independently associated with higher 
SVR to combination therapy include serum HCVpRNA 
levels below 2 million copies/mL, body weight <75 kg, 
age younger than 40 years, an absence of preptreatment 
bridging fibrosis or cirrhosis, being treatment naïve, inpp
fection with HCV genotype 2 or 3, and favorable initial 
virological response.4p6,8p10 

HCVp4 is known to be endemic in Central Africa and 
in the Middle East.11,12 However, several recent studies 
carried out in Europe have indicated changes in genotype 
distribution and have underlined the increasing prevapp
lence of HCVp4.13p15 The prevalence of HCV antibody 
positivity in Saudi Arabia ranges from 1% to 3%,16,17 
with genotype 4 representing 60% to 70% of these infecpp
tions.18p21 There are limited reports on the treatment of 
chronic HCVp4 patients from the Middle East (mainly 
from Saudi Arabia, Egypt, Kuwait, and Qatar),22p31 or 
elsewhere.32p35 All these studies were heterogeneous and 
were weakened by small numbers of patients, the use of 
conventional interferon with or without RBV, different 
durations of therapy, the inclusion of patients copinfected 
with humanpimmunodeficiency virus (HIV), the lack 
of liver histopathology data and by the absence of data 
assessing the predictors of SVR. A summary of these 
studies is shown in Table 1. Also, the only available metap
analysis that has assessed PEGpINF therapy in HCVp4 
patients included only 6 studies, 4 of which were in abpp
stract form and the other two included only 65 patients.36 
Therefore, the primary objectives of this retrospective 
study were to evaluate the overall efficacy and safety of 
48 weeks course of PEGpINF alfap2a and RBV combipp
nation therapy in 148 consecutive Saudi patients with 
chronic HCVp4 infection and to assess the independent 
predictors of SVR in these patients.

PATIENTS AND METHODS
This retrospective study included 148 consecutive 
patients with chronic HCVp4 infection referred to 
King Faisal Specialist Hospital and Research Centre 
(KFSHRC), Riyadh, Saudi Arabia between February 
2003 and November 2005. Baseline characteristics of 
subjects are shown in Table 2. The institutional Research 
Advisory Council and Research Ethics Committee appp
proved this study. Baseline assessment included clinical 
history, physical examination, body mass index (BMI), 
routine hematological, biochemical, serological and viropp
logical tests including HCV qualitative and quantitative 
polymerase chain reaction (PCR) and HCV genotype. 
Preptreatment liver biopsy for pathological grading and 
staging was done in 110 (74.3%) patients. The hepatic 
inflammation (grade) and fibrosis (stage) in the biopsy 
specimens were evaluated according to the METAVIR 

scoring system.37

Patients were then treated with PEGpINF alfap2a (40 
KD; Pegasys, F. HoffmannpLa Roche, Basel, Switzerland, 
180 microgram weekly) plus RBV (Copegus, F. 
HoffmannpLa Roche, Basel, Switzerland, 1000p1200 mg 
daily) for 48 weeks. Clinical, biochemical and viral papp
rameters were collected both preptreatment and at weeks 
12, 24, 48 and 72 of followpup. 

Serum HCV RNA was extracted using an automatpp
ed extraction system. HCV detection and quantification 
were performed using an Abbott RealpTime M2000rt 
PCR assay, which utilized two sets of primers and probes 
and targeted a conserved region of the 5’ untranslated 
region of the genome and an internal control. This aspp
say detects and quantifies HCV genotypes (1p6) with a 
detection limit that ranges from 30 to 100 000 000 IU/
mL, where 1 IU/mL=4 copies/mL. Prior to treatment, 
HCV genotype was performed in all patients (n=148; 
100%) using INNOpLiPA HCV II (Innogenetics NV, 
Ghent, Belgium).38 Realptime PCR has been available in 
our institution since January 2006, but the lower detecpp
tion limit and the unit used have changed in the last 1 to 
2 years. 

Before 2006, viral load testing was performed uspp
ing the Bayer Quantiplex bDNA System (Bayer Corp, 
Tarrytown, NY, USA). The lower quantification detecpp
tion limit was 3200 copies/mL. The highest detection 
limit was 40 000 000 copies/mL. The average period bepp
tween the quantitative PCR test and the start of therapy 
was 2.7 months. The National Institute of Health guidepp
lines state a drop of ≥2 log10 in serum HCV viral load is 
indicative of response. An early viral response (EVR) was 
defined as ≥2 log10 drop in serum HCV viral load at 12 
weeks after start of treatment. An endpofptreatment vipp
rological response (ETVR) was defined as an undetectpp
able serum HCV RNA at 48 weeks. A sustained viral 
response (SVR) was defined as a persistently undetectpp
able HCV RNA at 72 weeks (6 months after the end 
of course of treatment). Nonresponse (NR) was defined 
as a persistent positive HCV (PCR) after 48 weeks of 
treatment.

Data were collected initially in a specialized data colpp
lection form, then introduced into a Microsoft Excel 
worksheet and finally transferred to the Statistical 
Package for Social Sciences (SPSS) version 15.0 for 
Windows (SPSS 15.0, SPSS Inc., Chicago, IL, USA) 
for analysis. Means of continuous variables were compp
pared using t tests or nonpparametric tests (Wilcoxon 
and Mann Whitney), as appropriate. The chipsquare or 
Fisher exact tests were used to compare frequencies and 
proportions. Multivariate stepwise logistic regression 
analysis was performed to determine the independent 
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Table 1. Summary of the previous studies that used interferon to treat hepatitis C genotype � patients.

Reference [n] n Therapeutic regimen used Duration (weeks) SVR, n (%) SVR predictors

Derbala et al 200�22

31 INF alfa-2b 3 MU/3× wk + RBV 800-1200 mg/da  �8 8 (2�.8)
Not tested

30 PEG-INF alfa-2b 1.� µg/kg/wk + RBV 800-1200 mg/d �8 10 (33.3)

el-Zayadi et al 200�23

�0 PEG-INF alfa-2b 100 µg/kg/wk + RBV 1000-1200 
mg/da �8 22 (��.7)

Not tested70 PEG-INF alfa-2b 100 µg/kg/wk + RBV 1000-1200 
mg/da 2� 3� (��.8)

70 INF-alfa 2b 3 MU/3× wkb + RBV 1000-1200 mg/da  + 
AMD 100 mg/d

2� 20 (30.3)

Al-Tarif et al 200�30,c
19 INF-alfa 2b 3 MU/3× wk �8 3 (1�.7)

Not tested
21 INF-alfa 2b 3 MU/3× wk + RBV 1000-1200 mg/d �8 9 (�2.8)

Kamal et al 200�2�

9� PEG-INF alfa-2b 1.� µg/kg/wk + RBV 1000-1200 mg/d 
(2� wk) �8d 28 (29)

Testede9� PEG-INF alfa-2b 1.� µg/kg/wk + RBV 1000-1200 mg/d 
(3� wk) �8d �3 (��)

9� PEG-INF alfa-2b 1.� µg/kg/wk + RBV 1000-1200 mg/d 
(�8 wk) �8d ��/ (�9)

Al-Faleh et al 200�2�
31 INF alfa-2b 3 MU/3× wk + RBV 800 mg/d  �8 10 (32.3)

Not tested
28 PEG-INF alfa-2b 1.� µg/kg/wk + RBV 800 mg/d �8 12 (�2.9)

Diago et al 200�3�

2� PEG-INF alfa-2a 180 µg/wk + RBV 1000-1200 mg/df �8 20 (79)

Not tested
12 PEG-INF alfa-2a 180 µg/wk + RBV 1000-1200 mg/d 2� 8 (�7)

8 PEG-INF alfa-2a 180 µg/wk + RBV 800 mg/d �8 � (�3)

� PEG-INF alfa-2a 180 µg/wk + RBV 800 mg/d 2� 0 (0)

Hassan 200�29 �� PEG-INF alfa-2b 1.� µg/kg/wk + RBV 800 mg/d �8 �� (�8) Testedg

Koshy et al 200231,h
21 INF alfa-2b � MU/3× wk 2� 0 (0.0)

Not tested
2� INF alfa-2b 3 MU/3× wk + RBV 1000 mg/d 21 3 (1�.0)

Sherman 20013�
� INF alfa-2b � MU/3× wk OR INF-alfa2b � and 3 

MU/3× wk (for 12w & 3�w) �8 0 (0.0)
Not tested

11 PEG-INF alfa-2a 180 µg/wk �8 � (��)

Zylbergberg 200133 20 INF alfa-2b only NR 1 (�.0) Not tested

Bruno 200032 18 INF alfa-2b, �-� MU 3× wk + RBV 1000-1200 mg/d �8 2 (11.1) Not tested

al-Faleh et al 200027,i
�9 INF alfa-2b 3 MU/3× wk + RBV 1000 mg/d 2� � (12.2)

Not tested
18 INF alfa-2b 3 MU/3× wk + RBV 1000 mg/d 2� 1 (�.�)

el-Zayadi et al 19992�
2� INF alfa-2b � MU/3× wk 2� � (20.8)

Not tested
2� INF alfa-2b 3 MU/3× wk + RBV 1000 mg/d 2� 2 (8.0)

al-Faleh et al 199828 80 INF alfa-2b 3 MU/3× wk 2� (1�) Not tested

Kamal et al 2007�0 3�8 PEG-INF alfa-2b 1.� µg/kg/wk + RBV 10.� mg/kg/d 2�, 2�, and �8 239 (��.8) Testedj

PEG-INF: pegylated interferon, RBV: ribavirin. 3x wk: 3 times per week. aRBV dose adjusted according to weight. bUsed an induction dose of INF alfa-2b 3 MU/day for � weeks. cTotal number included was 
�2; �0 (��.� %) were genotype �. dPEG-INF alfa-2b was given for �8 weeks. eIndependent predictors were low viral load, and age ≤�0 years. fPatients received 1000 or 1200 mg of ribavirin on the basis of body 
weight (<7� kg or >7� kg). gBy univariate analysis for baseline high viral load versus low viral load and whether treatment-naïve or previously treated, and according to fibrosis score.hPatients had cirrhosis. 
iStudy included 97 patients at the start, but SVR was tested in only �7; group 1 (n=�9) previously non-responders to INF alone and group 2 (n=18) treatment-naïve cases. jStudy had � groups, complex design, and 
predictors of SVR were older age, higher body mass index, and low baseline viral load.
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predictors of sustained response. An intentionptoptreat 
analysis was used. Patients who discontinued treatment 
and those who did not complete their course of treatpp
ment either due to adverse effects or loss to followpup 
were not included in the analysis for ETVR or SVR.

RESULTS
Of 148 patients with HCVp4, 90 (60.8%) were males. 
Mean and standard deviation for age was 48.5 (12.7) 
years and BMI was 27.9 (7.5) kg/m2. Diabetes mellitus, 
prior interferonpbased therapy, and concomitant HBV or 
HIV infection were present in 45 (30.4%), 59 (39.9%) 
and 29 (19.6%) patients, respectively (Table 2). Preptreatpp
ment liver biopsy was done in 110 (74.3%) patients. BMI 
was similar among diabetics and nonpdiabetics (27.5 and 
28.1 kg/m2 respectively; P=.66). Steatosis in the liver bipp
opsy was similar in the diabetic group (9 of 33) versus 
nonpdiabetics (16 of 78) (P=.33). Sustained respondpp
ers and viral relapsers had similar serum ALT (alanine 
aminotransferase) at time points apart from week 72, in 
which those who relapsed after ETVR showed signifipp
cantly higher serum ALT (P=.001) (Figure 1). 

PCR at 12 weeks postptreatment was done in 131 
(91.9%) patients from the whole cohort (n=148) and 
in 91 (94.8%) of those who completed the full course 
of treatment (n=96). EVR was achieved in 96 patients 
(64.9%) in the whole cohort (n=148) and in 84 (92.3%) 
of those who achieved ETVR. EVR was significantly 
more common in patients who received treatment for 
the first time compared to those who previously received 
treatment (61 of 80, 76.3% versus 35 of 56, 62.5%, 
P=.016) (Table 3). However, there was no statistically 
significant difference between the patients who achieved 
SVR and those who relapsed after ETVR in the rate of 
EVR (P=.157).

Eighteen patients (12.2%) failed to complete the 48p
week therapy due to side effects or loss to follow up. The 
full course of therapy was given to 130 (87.2%) patients; 
96 (72.9%) achieved ETVR and 34 (26.2%) were nonp
responders. SVR was achieved in 66 of 130 (50.7%), 
while the remaining 30 (31.2%) developed virological 
relapse after ETVR (Figure 2). Virological responses in 
treatmentpnaïve patients and in those who were previpp
ously treated with interferonpbased therapy are shown in 
Figure 3. By univariate analysis, treatmentpnaïve patients 
had a significantly higher SVR (P=.008) and lower repp
lapse rate after ETVR (P<.008) compared to those who 
were previously treated with interferonpbased therapy. 
However, the difference in EVR rate between treatmentp
naïve patients and those who were previously treated 
by interferonpbased therapies did not reach statistical 
significance (P=.083) (Table 3). Because the study was 

retrospective and most patients who gave a history of 
previous INFpbased therapy received their initial treatpp
ment in other institutions or outside Saudi Arabia, the 
data on whether the previously treated patients were 
nonresponders or relapsers was grossly inadequate and 
difficult to analyze.

By univariate analysis, patients with SVR were sigpp
nificantly younger (P=.005), had a lower rate of diabepp
tes mellitus (P=.005), higher serum albumin (P=.028), 
lower preptreatment serum aspartate aminotransferase 
(AST) levels (P=.04), lower serum alphapfetoprotein 
(AFP) levels (P=.026), and were more treatmentpnaïve 
(P=.008) than patients who developed virological repp
lapse after ETVR (Table 3, 4). Both groups were similar 
in preptreatment inflammation grade, fibrosis stage, viral 
load, alanine aminotransferase (ALT) levels, interferon 
dose, RBV dose, organ transplant status, presence of 
overlap syndrome, copinfection with HBV or HIV, and 
BMI. By stepwise multivariate logistic regression analysis 
(using the variables that were significant in the univariate 
analysis), only being younger (age as a continuous varipp
able), having lower AST levels and being treatmentpnaïve 
were independent predictors of SVR (P=.016, P=.012 
and P=.021 respectively) (Table 5). 

A total of 158 side effects were encountered in 66 papp
tients (44.6%) during followpup (Table 6). Effects that 
occurred in ≥5% of patients included fatigue, body aches, 
weight loss, skin rash, anemia, leucopenia and thrombopp
cytopenia. Subcutaneous injections of erythropoietin 
and granulocytepcolony stimulating factor (GpCSF) were 
used in 7 patients (19.4% of patients who developed anepp
mia) and 10 patients (25.6% of patients who developed 
leukopenia), respectively. Dose reduction due to side efpp
fects occurred in 62 patients (41.9%). Therapy had to 
be stopped temporarily 64 times in 43 patients (29.1%) 
and permanently in only 5 patients (3.4%). A total of 13 
(8.8%) patients did not complete treatment due to loss 
to follow up.

DISCUSSION
The present study involved the largest cohort of patients 
infected with HCVp4 to be reported in the literature afpp
ter treatment with the combination of PEGpINF alfap
2a and RBV for 48 weeks, and shows that this group 
of patients can no longer be considered “difficult to 
treat”. Indeed, with the use of this regimen, SVR was 
achieved in 44.6% of the whole cohort, in 50.8% of those 
who completed treatment and in 68.8% of those who 
achieved ETVR. These results are similar to the responspp
es achieved in previous studies that involved cohorts with 
predominantly genotype 1 and are less than the responses 
in patients infected with genotype 2 or 3.36,39,40 
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Table 2. Patient characteristics (n=1�8).

Variable
All patients Treatment 

naïve Pre-treated

(n=148) (n=89) (n=59)

Age (years), 
mean (SD) �8.� (12.7) ��.1 (13.�) �2.2 (10.7)a

Sex

   Male 90 (�0.8) �� (�0.7) 3� (�1.0)

   Female �8 (39.2) 3� (39.3) 23 (39.0)

BMI (kg/m2), 
mean (SD) 27.9 (7.�) 27.8 (7.9) 28.1 (7.0)

Genotype � 1�8 (100) 89 (100) �9 (100)

Diabetes

   Yes �� (30.�) 17 (19.1) 28 (�7.�)b

   No 103 (�9.�) 72 (80.9) 31 (�2.�)b

Renal 
impairment

   Yes 9 (�.1) 7 (7.9) 2 (3.�)

   No 137 (3.9) 82 (92.1) �7 (9�.�)

Hemophilia

   Yes � (2.7) 2 (2.2) 2 (3.�)

   No 1�� (97.3) 87 (97.8) �7 (9�.�)

Alcohol 
intake

   Yes � (2.7) 2 (2.2) 2 (3.�)

   No 1�� (97.3) 87 (97.8) �7 (9�.�)

Previous 
organ 
transplant

   Yes 1� (10.1) 8 (9.0) 7 (11.9)

   No 133 (89.9) 81 (91.0) �2 (88.1)

Positive 
liver auto-
antibodies

   Yes 12 (8.1) 7 (7.8) � (8.�)

   No 13� (91.9) 82 (92.2) �� (91.�)

HBV or HIV 
co-infectionc

   Yes 29 (19.�) 19 (21.3) 10 (1�.9)

   No 117 (80.�) 70 (78.7) �9 (83.1)

Liver biopsy 110 (7�.3) �3 (70.8) �7 (79.7)

Data are expressed as n (%) unless noted otherwise. BMI: Body mass index. HBV; 
hepatitis B virus. HIV; human immunodifficiency virus. aP=.00� versus treatment naïve 
group, bP=.000 versus treatment naïve group. cHIV is positive in 2 patients only.

Table 3. Clinical and pathological characteristics of sustained 
responders versus relapsers after end-of-treatment response 
(ETVR) by univariate analysis.

Variable
Patients 
with SVR
(n=66)

Relapse 
after ETVR

(n=30)
P value

Age≥�0 years �1 (�2.1) 2� (8�.7) .01�

Sex M/F �2 (�3.�)/2� 
(3�.�)

1� (�3.3)/1� 
(��.7) .3�

BMI≥27 kg/m2 3� (�1.�) 13 (��.�) .87

Diabetes 
mellitus 11 (1�.7) 13 (�3.3) .00�

Renal 
impairment � (�.7) 2 (�.1) .91

Previous 
interferon 17 (2�.8) 1� (�3.3) .008

Alcohol intake 1 (1.�) 1 (3.3) .��

Organ 
transplant � (7.�) � (13.3) .37

HBV or HIV 
coinfection 9 (13.�) � (13.3) .99

Hemophilia 0 (0.0) 1 (3.3) .1�

Overlap 
syndromea 7 (10.�) 0 (0.0) .0��

Inflammation 
gradeb

    0-2 37 (80.�) 19 (73.1)
.�71

    3-� 9 (19.�) 7 (2�.9)

Fibrosis stageb

   0-2 33 (71.7) 1� (�1.�)
.373

   3-� 13 (28.3) 10 (38.�)

EVRc �8 (9�.1) 2� (8�.7) .1�7

Data are expressed as n (%). NS; not significant, INF; interferon. EVR; early virological 
response. SVR; sustained virological response. aMeans detection of ≥1autoantibody 
in serum. bLiver biopsy done in 72 patients of the 9� who completed the treatment, �� 
in the SVR group and 2� of those who had virological relapse after ETVR. cPCR at 12 
weeks post-treatment was done in 91 patients of the 9� who completed the treatment, 
�1 in the SVR group and all the 30 who had virological relapse after ETVR.

Only 18 (12.2%) did not complete their course due to 
either side effects (n=5) or loss to follow up (n=13) and 
a total of 34 (26.2%) patients were classified as nonprepp
sponders. This rate of nonpresponse can be accepted if we 
put into consideration the tertiary nature of our hospital 
and the inclusion of many complicated cases such as those 
who failed previous interferon therapy, cases with organ 
transplantation, and cases copinfected with HIV and/or 
HBV. The impression that patients infected with HCVp4 
respond poorly to interferonpbased therapy and are genpp
erally “difficult to treat” came from many earlier studies 
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Figure 1. Serum alanine aminotransferase (mean, standard deviation) in patients with sustained virological response (n=��) and 
in those who relapsed after end-of-treatment response (n=30) at baseline, 2�, �8, and 72 weeks post-treatment. aP=.001 vs. viral 
relapses.
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Figure 2. Disposition and virological responses in the whole cohort (n=1�8).
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aPercentage of whole cohort

bPercentage of patients completing or 
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Figure 3. Virological responses in treatment-naïve patients and in those who were previously treated with interferon-based therapy.

where conventional interferonpalfa was used alone or in 
combination with RBV (Table 1).24,28,30p34 However, the 
use of PEGpINF alfap2 and RBV for 48 weeks lead to a 
substantial improvement in the rate of SVR as evidenced 
by other studies who used PEGpINF alfap2b,23,25,29 and 
PEGpINF alfap2a,35 as was the case in our study.

Neither the fibrosis stage nor the inflammation grade 
in the preptreatment liver biopsy was found to be statispp
tically different between sustained responders and those 
who developed virological relapse after ETVR. This is 
contrary to what was previously reported by other studies 
in patients infected with genotype 14p6 and genotype 4.29 
It should be noted that only 72 of the 96 patients who 
achieved ETVR in the present study underwent a prep
treatment liver biopsy. Also, only 23 patients in our copp
hort had fibrosis stage ≥3, and only 3 patients had fibropp
sis stage 4 (cirrhosis). In addition, liver biopsies had not 
been performed immediately before the onset of therapy. 
Moreover, in the study by Hassan et al, SVR was less in 
patients with an advanced fibrosis score, but this was only 
in a univariate analysis, and no multivariate analysis was 
performed.29 The study of Kamal et al, however, showed 
that only age of >40 years and preptreatment viral load of 
>2 million copies/mL, can independently predict SVR, 
and not the preptreatment liver pathology.25 We believe 
that the effect of preptreatment fibrosis on the SVR to 
therapy becomes more obvious if comparisons between 
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cohorts with predominantly stage 3p4 are compared with 
those with predominantly stage 1p2 are made.

Contrary to other reports,25 preptreatment HCV vipp
ral load was not found to be a predictor of SVR in our 
study. It is wellpknown that viral load fluctuates and a 
single reading of HCV quantification may not reflect 
the actual viral load at the time of treatment, especially 
if we know that viral load was assessed at varying inpp
tervals from the onset of treatment. It has also been repp
ported that the differences in interferon response could 
be secondary to either a difference in the viral virulence 
and/or replication rate among different HCV genotypes 
and not the absolute viral load.40

The safety profile of the combination therapy of 
PEGpINF alfap2a and RBV used in the present study 
is comparable to what was previously described in the 
literature.25,29,41 Indeed, only 18 (12.2%) patients did not 
complete their course of treatment in our study due to 
the development of side effects, loss to followpup and/or 
transfer to liver transplantation or development of depp
compensated cirrhosis or hepatocellular carcinoma.

The significantly lower SVR in our patients who prepp
viously received interferon therapy (28.8%) compared to 
those who were treatmentpnaïve (55.1%) is consistent 
with the results of many studies in both genotype 1 and 
genotype 4.27,29,41p43 Our results were better than those of 
Shiffman et al42 and Mathew et al,43 who reported SVR 
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Table 5. Independent predictors of sustained virological response (SVR) in stepwise 
multivariate logistic regression analysis.

Variable Exp(B) 95% confidence interval P value

Age 1.0�� 1.01 1.10 .01�

Previous INF treatment 0.319 0.12 0.89 .021

Aspartate aminotransferase 1.013 1.00 1.02 .012

Table 4. Baseline laboratory and therapeutic data for sustained response versus relapse 
after end-of-treatment response by univariate analysis.

Variable
Sustained 
response 

(n=66)

Relapse after 
ETVR

(n=30)
P value

Age (years) ��.� (13.�) �3.� (11.�) .00�

BMI (kg/m2) 27.2 (�.2) 27.0 (�.8)

WBC (×109/L) �.3 (2.1) �.7 (2.�) .87

Hemoglobin (g/L) 1�2.� (19.7) 137.1 (18.2) .23

Platelets (×109/L) 2��.� (11�.1) 239.1 (101.�) .21

Prothrombin time (seconds) 13.� (�.2) 12.9 (1.2) .�8

Bilirubin (µmol/L) 1�.3 (20.�) 1�.1 (1�.2) .39

Albumin (g/L) �0.0 (3.7) 38.0 (�.�) .028

ALT (IU/L) 88.� (89.0) 90.9 (�3.3) .89

AST (IU/L) �9.9 (��.�) 82.3 (��.�) .0�

GGT (IU/L) 90.� (��.1) 122.� (9�.9) .9�

ALP (IU/L) 108.2 (91.�) 108.3 (�0.0) .99

Creatinine (µmol/L) 109.0  (1��.�) 109.� (1��.�) .99

Cholesterol (mmol/L) 3.2 (1.�) 3.1 (0.9) .83

AFP (IU/L) �.� (��.�) 1�.9 (3�.�) .02�

TSH (IU/L) 3.3 (�.9) 3.3 (�.�) .�3

Baseline HCV load (copy/
mL)

�.�×10� 
(7.8×10�)

3.7×10� 
(�.9×10�) .30

HCV load (week 12) (copy/
mL)

1.1×10�   
(1.9×10�)

0.�×10�  
(0.7×10�) .33

Ribavirin dose (mg/day) 923.9 (123.3) 90�.9 (1��.�) .28

peg-INF dose (µg/week) 177.2 (13.�) 180.0 (0.0) .27

Ribavirin dose (mg/kg/day) 12.9 (2.�) 12.7 (2.�) .77

Peginterferon dose (µg/kg/
week) 2.� (0.�) 2.8 (0.9) .13

Data are expressed as mean±SD. NS: not significant ALT: alanine aminotransferase, AST: aspartate aminotransferase, 
ALP: alkaline phosphatase, GGT: γ-glutamyl transferase, INR: international normalization ratio, AFP: alpha-fetoprotein, 
HCV: hepatitis C virus, PEG-INF: pegylated interferon. 

of 12% to 16% in previously treated patients and 24% 
to 28% in treatment naïve patients. The mechanism(s) 
underlying this lower response is not known. However, 
it may be related to the development of an intrinsic or 
immunological resistance to the direct antipviral effect of 
interferon. Interestingly, interferonpinducible protein 10 
kDa (IPp10), which is a chemokine produced by hepatopp
cytes that targets Tplymphocytes, natural killer cells and 
monocytes was recently identified.44,45 Elevated serum 
levels of IPp10 before initiation of therapeutic intervenpp
tion for HCV infection were reported in patients not 
achieving SVR.46,47 A recent study confirmed that prep
treatment IPp10 levels predict SVR in patients infected 
with HCV genotype 1, even in those with higher BMI 
and viral load.48 Thus, assessment of preptreatment IPp
10 may help in identifying patients for whom current 
therapy is beneficial. This needs to be tested in patients 
infected with HCVp4.

Better identification of the preptreatment host or vipp
ral factors that can identify which patients respond betpp
ter to therapy is currently attracting more attention. For 
instance, HCVp4 subtyping has been proposed to affect 
the response to PEGpINF alfap2a plus RBV combinapp
tion therapy.49p50 Other predictors under investigation 
include increased baseline insulin resistance and AFP 
levels.51,52 We have shown that diabetes mellitus and 
AFP levels were less in sustained responders by univaripp
ate analysis. However, neither were found to be indepp
pendent predictors by multivariate regression analysis. 
These factors need to be assessed in HCVp4 patients in 
wellpdesigned prospective studies.

This study demonstrates for the first time that lower 
baseline serum AST and not ALT is an independent 
predictor of SVR to PEGpINF alfap2a and RBV in papp
tients with chronic HCVp4. We believe that these lower 
AST levels reflect less severe histological parameters 
in the sustained responders. A study by Zechini et al 
showed a statistically significant positive correlation of 
baseline aminotransferase values with the hepatitis acpp
tivity index and fibrosis score.53 In support of our results, 
a study by Assy et al reported a significant positive corpp
relation between AST values and the extent of hepatic 
fibrosis.54 We compared our patients who had fibrosis 
stage 0p2 (n=86) and those who scored 3p4 (n=24) for 
all baseline parameters and found that only younger age 
and lower AST levels are independent predictors of fipp
brosis stage 0p2. 

Unlike the situation in most randomized controlled 
trials, the patients included in this study were heteropp
geneous: 10.1% had previous organ transplantation, 
8.1% were positive for liver autoantibodies (classified 
as overlap syndrome), 19.6% were positive for HBV or 
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Table 6. Frequency of main side effects encountered during 
therapy.

Side effect Frequency

Fatigue 1� (10.1)

Body aches (myalgia, 
arthralgia, headache) 10 (�.8)

Weight loss 12 (8.1)

Itching � (2.7)

Skin rash 10 (�.8)

Thyroid dysfunctiona � (�.1)

Anemia 3� (2�.3)

Leukopenia 39 (2�.�)

Thrombocytopenia 11 (7.�)

Othersb 10 (�.8)

Data are expressed as n (%). aThyroid dysfunction, either hypothyroidism or 
hyperthyroidism. bOthers include fever (n=3), depression (n=3), cough (n=1), drug 
intolerance (n=1), allergic reaction (n=1), and nephrosis (n=1).

HIV serology, 39.9% were nonpresponders to previous 
interferonpbased therapy and 6.1% had renal impairpp
ment. These factors are known to affect the natural hispp
tory of chronic HCV infection. However, this sample 
of patients represents what we usually face in real life. 
If we exclude cases with all the above copmorbidities, 
our results will only be applicable to patients with isopp
lated HCV infection. As shown in Table 3, sustained 
responders and relapsers after ETVR were similar repp
garding transplantation status, BMI, autoantibody stapp
tus, renal function and HBV or HIV status.

The potential limitations of the current study include 
the fact that postptreatment biopsy was not done as our 
main objective was to assess preptreatment predictors of 
SVR. There is a solid evidence that SVR is associated 
with improved outcomes,55 stabilization, and/or regrespp
sion in hepatic fibrosis stage in response to treatment, 
especially if it associated with viral clearance.56p58 In adpp
dition, assessing the impact of therapy on liver histopp

pathology was beyond the scope of this study. Due to 
the retrospective nature of the present study, baseline 
liver biopsy was performed in the majority, but not all 
cases. Obviously, a better assessment of the predictive 
role of these two parameters can be done if they were 
performed in all patients. However, the similarity of the 
SVR achieved in the present study to what has already 
been reported by others makes it less likely to substanpp
tially affect the results. Another limitation is that papp
tients were followed up for 24 weeks after completion 
of therapy and thus longer term clinical outcomes could 
not be determined. Indeed, it has been reported that late 
relapse may occur after 4 years of completion of interpp
feron therapy.59 However, by definition SVR is the perpp
sistence of the ETVR for 24 weeks, which was assessed 
in this study. In addition, early viral kinetics at week 4, 
which is called rapid virological response (RVR) was 
not assessed in this study. Indeed, a recently published 
work from Egypt showed that the duration of combinapp
tion therapy with PEGpINF alfap2b and RBV can be 
shorter treatment for patients who have attained RVR 
or EVR.60 However, the concept of RVR was not enterpp
tained at the beginning of our study. This needs to be 
confirmed in another prospective trial. We have recently 
published a study involving 335 patients with HCV inpp
fection of all genotypes.61 It showed that the response of 
genotype 4 patients to combination therapy is more or 
less similar to genotype 1. Both showed a worse response 
compared to those infected with genotypes 2 or 3.

In conclusion, combination therapy with PEGpINF 
alfap2a and RBV, if tolerated and completed, is effective 
in treating chronic HCVp4 patients especially if they 
are younger than 40 years of age, have no previous interpp
feron therapy and have lower preptreatment AST levels. 
Attempts to improve adherence to therapy and the early 
detection together with treatment of complications are 
needed to achieve better response to therapy. Further 
studies addressing other potential predictors of SVR in 
chronic HCVp4 patients such as the IP10, insulin resispp
tance, HCVp4 subtype heterogeneity are warranted.



original articlePEG-INF AND RBV

Ann Saudi Med 29(1) January-February 2009 www.saudiannals.net 13

1. Lauer GM, Walker BD. Hepatitis C virus infec--
tion. New Engl J Med 2001;3��:�1-�2.
2. Seeff LB. Natural history of chronic hepatitis C. 
Hepatol. 2002;3�(Suppl):3�-��.
3. NIH Consensus Statement on Management of 
Hepatitis. NIH Consens Sci Statements. 2002;19:1-
��.
4. Fried MW, Shiffman ML, Reddy KR, Smith C, Ma--
rinos G, Gonçales FL Jr, Häussinger D, Diago M, 
Carosi G, Dhumeaux D, Craxi A, Lin A, Hoffman J, 
Yu J. Peginterferon _-2a plus ribavirin for chronic 
hepatitis C virus infection. N Engl J Med. 2002 Sep. 
2�;3�7(13):97�-82.
5. Hadziyannis SJ, Sette H Jr, Morgan TR, Balan V, 
Diago M, Marcellin P, Ramadori G, Bodenheimer H 
Jr, Bernstein D, Rizzetto M, Zeuzem S, Pockros PJ, 
Lin A, Ackrill AM. PEGASYS International Study 
Group. Peginterferon-alpha2a and ribavirin combi--
nation therapy in chronic hepatitis C: a randomized 
study of treatment duration and ribavirin dose. Ann 
Intern Med. 200� Mar 2;1�0(�):3��-��.
6. Zeuzem S, Pawlotsky JM, Lukasiewicz E, von 
Wagner M, Goulis I, Lurie Y, Gianfranco E, Vrolijk 
JM, Esteban JI, Hezode C, Lagging M, Negro F, 
Soulier A, Verheij-Hart E, Hansen B, Tal R, Ferrari 
C, Schalm SW, Neumann AU. DITTO-HCV Study 
Group. International, multicenter, randomized, con--
trolled study comparing dynamically individualized 
versus standard treatment in patients with chronic 
hepatitis C. J Hepatol. 200� Aug;�3(2):2�0-7.
7. Dienstag JL, McHutchison JG. American Gas--
troenterological Association Technical Review 
on the management of hepatitis C. Gastroenterol. 
200�:130: 231-��.
8. Tsubota A, Arase Y, Someya T, Suzuki Y, Suzuki 
F, Saitoh S, Ikeda K, Akuta N, Hosaka T, Kobayashi 
M, Kumada H. Early viral kinetics and treatment 
outcome in combination of high-dose interferon 
induction vs. pegylated interferon plus ribavirin 
for naive patients infected with hepatitis C virus of 
genotype 1b and high viral load. J Med Virol. 200� 
Jan;7�(1):27-3�. 
9. Manns MP, McHutchison JG, Gordon SC, Rustgi 
VK, Shiffman M, Reindollar R, Goodman ZD, Koury 
K, Ling M, Albrecht JK. Peginterferon _-2b plus rib--
avirin compared with interferon _-2b plus ribavirin 
for initial treatment of chronic hepatitis C: a ran--
domised trial. Lancet. 2001 Sep 22;3�8(928�):9�8-
��. 
10. Ferenci P. Predicting the therapeutic response 
in patients with chronic hepatitis C: the role of 
viral kinetic studies. J Antimicrob Chemother. 
200�;�3:1�-18. 
11. Ndjomou J, Pybus OG, Matz B. Phylogenetic 
analysis of hepatitis C virus isolates indicates a 
unique pattern of endemic infection in Cameroon. 
J Gen Virol. 2003;8�:2333-�1.
12. Chamberlain RW, Adams N, Saeed AA, Sim--
monds P, Elliott RM. Complete nucleotide se--
quence of a type � hepatitis C virus variant, the 
predominant genotype in the Middle East. J Gen 
Virol. 1997;78:13�1-7.
13. Matera G, Lamberti A, Quirino A, Focà D, 
Giancotti A, Barreca GS, Guadagnino V, Liberto 
MC. Changes in the prevalence of hepatitis C virus 
(HCV) genotype � in Calabria, Southern Italy. Diagn 
Microbiol Infect Dis. 2002 Mar;�2(3):1�9-73. 
14. Schröter M, Zöllner B, Schäfer P, Reimer A, 
Müller M, Laufs R, Feucht HH. Epidemiological 
dynamics of hepatitis C virus among 7�7 German 
individuals: new subtypes on the advance. J Clin 
Microbiol. 2002 May;�0(�):18��-8. 
15. van Asten L, Verhaest I, Lamzira S, Hernan--
dez-Aguado I, Zangerle R, Boufassa F, Rezza G, 
Broers B, Robertson JR, Brettle RP, McMenamin 
J, Prins M, Cochrane A, Simmonds P, Coutinho 

RA, Bruisten S. European and Italian Serocon--
verter Studies. Spread of hepatitis C virus among 
European injection drug users infected with HIV: 
a phylogenetic analysis. J Infect Dis. 200� Jan 
1�;189(2):292-302. Epub 200� Jan 8.
16. al-Faleh FZ, Ramia S, Arif M, Ayoola EA, al-
Rashed RS, al-Jeffry M, Hossain A, el-Hazmi M. 
Profile of hepatitis C virus and the possible modes 
of transmission of the virus in the Gizan area of 
Saudi Arabia: a community-based study. Ann Trop 
Med Parasitol. 199� Aug;89(�):�31-7.
17. al-Faleh FZ, Ayoola EA, al-Jeffry M, al-Rashed 
R, al-Mofarreh M, Arif M, Ramia S, al-Karawi M, al-
Shabrawy M. Prevalence of antibody to hepatitis C 
virus among Saudi Arabian children: a community-
based study. Hepatol. 1991 Aug;1�(2):21�-8.
18. Al-Ahdal MN, Rezeig MA, Kessie G. Genotyp--
ing of hepatitis C virus isolates from Saudi patients 
by analysis of sequences from PCR-amplified 
core region of the virus genome. Ann Saudi Med. 
1997;17:�01-�.
19. Osoba AO. Hepatitis C virus Genotype in Saudi 
Arabia. Saudi Med J. 2002;23:7-12.
20. Fakeeh M, Zaki AM. Hepatitis C. Prevalence 
and common genotype among ethic groups 
in Jeddah, Saudi Arabia. Am J Trop Med Hyg. 
1999;�1:889-92.
21. Shobokshi OA, Serebour FE, Skakni L, Al-Saffy 
YH, Ahdal MN. Hepatitis C genotypes and subtypes 
in Saudi Arabia. J Med Virol. 1999;�8:��-8. 
22. Derbala MF, Al Kaabi SR, El Dweik NZ, Pasic F, 
Butt MT, Yakoob R, Al-Marri A, Amer AM, Morad 
N, Bener A. Treatment of hepatitis C virus geno--
type � with peginterferon _-2a: impact of bilharzia--
sis and fibrosis stage. World J Gastroenterol. 200� 
Sep 2;12(3�):��92-8.
23. El-Zayadi AR, Attia M, Barakat EM, Badran 
HM, Hamdy H, El-Tawil A, El-Nakeeb A, Selim O, 
Saied A. Response of hepatitis C genotype-� naive 
patients to 2� weeks of Peg-interferon-alpha2b/
ribavirin or induction-dose interferon-alpha2b/rib--
avirin/amantadine: a non-randomized controlled 
study. Am J Gastroenterol. 200� Nov;100(11):2��7-
�2. 
24. el-Zayadi A, Selim O, Haddad S, Simmonds 
P, Hamdy H, Badran HM, Shawky S. Combina--
tion treatment of interferon alpha-2b and riba--
virin in comparison to interferon monotherapy 
in treatment of chronic hepatitis C genotype � 
patients. Ital J Gastroenterol Hepatol. 1999 Aug-
Sep;31(�):�72-�. 
25. Kamal SM, El Tawil AA, Nakano T, He Q, 
Rasenack J, Hakam SA, Saleh WA, Ismail A, Aziz 
AA, Madwar MA. Peginterferon alpha-2b and 
ribavirin therapy in chronic hepatitis C genotype 
�: impact of treatment duration and viral kinet--
ics on sustained virological response. Gut. 200� 
Jun;��(�):8�8-��.
26. Alfaleh FZ, Hadad Q, Khuroo MS, Aljumah A, 
Algamedi A, Alashgar H, Al-Ahdal MN, Mayet I, 
Khan MQ, Kessie G. Peginterferon alpha-2b plus 
ribavirin compared with interferon alpha-2b plus 
ribavirin for initial treatment of chronic hepatitis 
C in Saudi patients commonly infected with geno--
type �. Liver Int. 200� Dec;2�(�):��8-7�. 
27. Al-Faleh FZ, Aljumah A, Rezeig M, Al-Kanawi 
, Al-Otaibi M, Alahdal M, Al-Humayed S, Mayet 
I, Al-Juhani M, Al-Karawi M, George K, Sbeih F. 
Treatment of chronic hepatitis C genotype IV with 
interferon-ribavirin combination in Saudi Arabia: a 
multicentre study. J Viral Hepat. 2000 Jul;7(�):287-
91.
28. al-Faleh FZ, Sbeih F, al-Karawi M, al-Mofleh 
IA, al-Rashed RS, Ayoola A, al-Amri S, Mayet I, al-
Habbal TM, al-Omair A, al-Sohaibani MO, Abdul--
lah AO, Mohamed SA, el-Sheikh MA. Treatment of 

chronic hepatitis C genotype � with alpha-inter--
feron in Saudi Arabia: a multicenter study. Hepato--
gastroenterology. 1998 Mar-Apr;��(20):�88-91.
29. Hasan F, Asker H, Al-Khaldi J, Siddique I, Al-
Ajmi M, Owaid S, Varghese R, Al-Nakib B. Pegin--
terferon alpha-2b plus ribavirin for the treatment 
of chronic hepatitis C genotype �. Am J Gastroen--
terol. 200� Sep;99(9):1733-7. 
30. Al-Traif I, Handoo FA, Al-Jumah A, Al-Nasser 
M. Chronic hepatitis C. Genotypes and response 
to anti-viral therapy among Saudi patients. Saudi 
Med J. 200�;2�:193�-8. 
31. Koshy A, Madda JP, Marcellin P, Martinot M. 
Treatment of hepatitis C virus genotype �-related 
cirrhosis: ribavirin and interferon combination 
compared with interferon alone. J Clin Gastroen--
terol. 2002;3�:82-�. 
32. Bruno S, Crosignani A, Pinzello GB. Hepatitis 
C virus genotype � and response to combination 
therapy with interferon-alpha2b plus ribavirin. Ann 
Intern Med. 2000;133:922-3.
33. Zylberberg H, Chaix ML, Brechot C. Infection 
with hepatitis C virus genotype � is associated 
with a poor response to interferon-alpha. Ann In--
tern Med. 2000;132:8��-�.
34. Sherman M, Marinos G, Sedarati F. Infection 
with hepatitis C virus genotype � is associated 
with a poor response to interferon-alpha. Ann In--
tern Med. 2001;13�:927-8. 
35. Diago M, Hassanein T, Rodes J, Ackrill AM, Se--
darati F. Optimized virologic response in hepatitis 
c genotype � with Peginterferon-_2a and ribavirin. 
Ann Intern Med. 200�;1�0:72-3.
36. Khuroo MS, Khuroo MS, Dahab ST. Meta-
analysis: a randomized trial of peginterferon 
plus ribavirin for the initial treatment of chronic 
hepatitis C genotype �. Aliment Pharmacol Ther. 
200�;20:931-8.
37. The French METAVIR Cooperative Study Group. 
Intraobserver and interobserver variations in liver 
biopsy interpretation in patients with chronic hep--
atitis C. Hepatol. 199� Jul;20(1 Pt 1):1�-20.
38. Stuyver L, Rossau R, Wyseur A, Duhamel M, 
Vanderborght B, Van Heuverswyn H, Maertens G. 
Typing of hepatitis C virus isolates and character--
ization of new subtypes using a line probe assay. J 
Gen Virol. 1993 Jun;7�(Pt �):1093-102.
39. Trepo C. Genotype and viral load as prognostic 
indicators in the treatment of hepatitis C. J Viral 
Hepat. 2000;7:2�0-7. 
40. Hu KQ, Vierling JM, Redeker AG. Viral, host and 
interferon-related factors modulating the effect of 
interferon therapy for hepatitis C virus infection. J 
Viral Hepat. 2001;8:1-18. 
41. Simin M, Brok J, Stimac D, Gluud C, Gluud 
LL. Cochrane systematic review: pegylated in--
terferon plus ribavirin vs. interferon plus ribavirin 
for chronic hepatitis C. Aliment Pharmacol Ther. 
2007;2�:11�3-�2. 
42. Shiffman ML, Di Bisceglie AM, Lindsay KL, 
Morishima C, Wright EC, Everson GT, Lok AS, 
Morgan TR, Bonkovsky HL, Lee WM, Dienstag 
JL, Ghany MG, Goodman ZD, Everhart JE. Hepa--
titis C Antiviral Long-Term Treatment Against Cir--
rhosis Trial Group. Peginterferon alpha-2a and 
ribavirin in patients with chronic hepatitis C who 
have failed prior treatment. Gastroenterol. 200� 
Apr;12�(�):101�-23; discussion 9�7.
43. Mathew A, Peiffer LP, Rhoades K, McGar--
rity T. Sustained viral response to pegylated in--
terferon alpha-2b and ribavirin in chronic hepa--
titis C refractory to prior treatment. Dig Dis Sci. 
200�;�1:19��-�1. 
44. Hua LL, Lee SC. Distinct patterns of stimulus-in--
ducible chemokine mRNA accumulation in human 
fetal astrocytes and microglia. Glia. 2000;30:7�-81.

REFERENCES



original article PEG-INF AND RBV

Ann Saudi Med 29(1) January-February 2009 www.kfshrc.edu.sa/annals1�

45. Harvey CE, Post JJ, Palladinetti P, Freeman 
AJ, Ffrench RA, Kumar RK, Marinos G, Lloyd AR. 
Expression of the chemokine IP-10 (CXCL10) by 
hepatocytes in chronic hepatitis C virus infection 
correlates with histological severity and lobular 
inflammation. J Leukoc Biol. 2003 Sep;7�(3):3�0-
9.
46. Butera D, Marukian S, Iwamaye AE, Hemb--
rador E, Chambers TJ, Di Bisceglie AM, Charles 
ED, Talal AH, Jacobson IM, Rice CM, Dustin LB. 
Plasma chemokine levels correlate with the out--
come of antiviral therapy in patients with hepa--
titis C. Blood. 200� Aug 1�;10�(�):117�-82. Epub 
200� Apr 28.
47. Diago M, Castellano G, García-Samaniego 
J, Pérez C, Fernández I, Romero M, Iacono OL, 
García-Monzón C. Association of pretreatment 
serum interferon gamma inducible protein 10 
levels with sustained virological response to 
peginterferon plus ribavirin therapy in genotype 
1 infected patients with chronic hepatitis C. Gut. 
200� Mar;��(3):37�-9. Epub 200� Sep 8.
48. Lagging M, Romero AI, Westin J, Norkrans 
G, Dhillon AP, Pawlotsky JM, Zeuzem S, von 
Wagner M, Negro F, Schalm SW, Haagmans BL, 
Ferrari C, Missale G, Neumann AU, Verheij-Hart 
E, Hellstrand K. DITTO-HCV Study Group. IP-10 
predicts viral response and therapeutic outcome 
in difficult-to-treat patients with HCV genotype 1 
infection. Hepatol. 200� Dec;��(�):1�17-2�.
49. Roulot D, Bourcier V, Grando V, Deny P, Baazia 
Y, Fontaine H, Bailly F, Castera L, De Ledinghen 
V, Marcellin P, Poupon R, Bourlière M, Zarski JP, 
Roudot-Thoraval F. Observational VHC� Study 
Group. Epidemiological characteristics and re--
sponse to peginterferon plus ribavirin treatment 
of hepatitis C virus genotype � infection. J Viral 
Hepat. 2007Jul;1�(7):��0-7. 

50. Donlin MJ, Cannon NA, Yao E, Li J, Wahed A, 
Taylor MW, Belle SH, Di Bisceglie AM, Aurora R, 
Tavis JE. Virahep-C Study Group. Pretreatment 
sequence diversity differences in the full-length 
hepatitis C virus open reading frame correlate 
with early response to therapy. J Virol. 2007 
Aug;81(1�):8211-2�. Epub 2007 May 23. 
51. Romero-Gómez M, Del Mar Viloria M, An--
drade RJ, Salmerón J, Diago M, Fernández-Ro--
dríguez CM, Corpas R, Cruz M, Grande L, Vázquez 
L, Muñoz-De-Rueda P, López-Serrano P, Gila A, 
Gutiérrez ML, Pérez C, Ruiz-Extremera A, Suárez 
E, Castillo J. Insulin resistance impairs sustained 
response rate to peginterferon plus ribavirin in 
chronic hepatitis C patients. Gastroenterol. 200� 
Mar;128(3):�3�-�1. 
52. Di Bisceglie AM, Sterling RK, Chung RT, 
Everhart JE, Dienstag JL, Bonkovsky HL, Wright 
EC, Everson GT, Lindsay KL, Lok AS, Lee WM, 
Morgan TR, Ghany MG, Gretch DR. HALT-C Trial 
Group. Serum alpha-fetoprotein levels in patients 
with advanced hepatitis C: results from the HALT-
C Trial. J Hepatol. 200� Sep;�3(3):�3�-�1.
53. Zechini B, Pasquazzi C, Aceti A. Correlation 
of serum aminotransferases with HCV RNA levels 
and histological findings in patients with chronic 
hepatitis C: the role of serum aspartate transami--
nase in the evaluation of disease progression. 
Eur J Gastroenterol Hepatol. 200�;1�:891-�.
54. Assy N, Minuk GY. Serum aspartate but not 
alanine aminotransferase levels help to predict 
the histological features of chronic hepatitis C 
viral infections in adults. Am J Gastroenterol. 
2000;9�:1���-�0.
55. Bruno S, Stroffolini T, Colombo M, Bollani S, 
Benvegnù L, Mazzella G, Ascione A, Santantonio 
T, Piccinino F, Andreone P, Mangia A, Gaeta GB, 
Persico M, Fagiuoli S, Almasio PL. Italian Asso--

ciation of the Study of the Liver Disease (AISF). 
Sustained virological response to interferon-
alpha is associated with improved outcome in 
HCV-related cirrhosis: a retrospective study. 
Hepatol. 2007 Mar;��(3):�79-87.
56. Arif A, Levine RA, Sanderson SO, Bank L, Velu 
RP, Shah A, Mahl TC, Gregory DH. Regression 
of fibrosis in chronic hepatitis C after therapy 
with interferon and ribavirin. Dig Dis Sci. 2003 
Jul;�8(7):1�2�-30. 
57. Metwally MA, Zein CO, Zein NN. Regression 
of hepatic fibrosis and cirrhosis in patients with 
chronic hepatitis C treated with interferon-based 
therapy. Gastroenterol. 2003;12�:1��1.
58. Dufour JF, DeLellis R, Kaplan MM. Regression 
of hepatic fibrosis in hepatitis C with long-term 
interferon treatment. Dig Dis Sci. 1998;�3:2�73-�.
59. Veldt BJ, Saracco G, Boyer N, Cammà C, Bel--
lobuono A, Hopf U, Castillo I, Weiland O, Nevens 
F, Hansen BE, Schalm SW. Long term clinical 
outcome of chronic hepatitis C patients with sus--
tained virological response to interferon mono--
therapy. Gut. 200� Oct;�3(10):1�0�-8 
60. Kamal SM, El Kamary SS, Shardell MD, 
Hashem M, Ahmed IN, Muhammadi M, Sayed 
K, Moustafa A, Hakem SA, Ibrahiem A, Moniem 
M, Mansour H, Abdelaziz M. Pegylated interferon 
alpha-2b plus ribavirin in patients with genotype 
� chronic hepatitis C: The role of rapid and early 
virologic response. Hepatol. 2007 Dec;��(�):1732-
�0.
61. Al-Ashgar H, Khan MQ, Helmy A, Al Swat K, Al 
Shehri A, Al Kalbani A, Peedikayel M, Al Kahtani 
K, Al Quaiz M, Rezeig M, Kagevi I, Al Fadda M. 
Sustained virologic response to peginterferon 
alpha-2a and ribavirin in 33� patients with chronic 
hepatitis C: A tertiary care center experience. 
Saudi J Gastroenterol. 2008;1�(2):�8-��.


